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EDITORIAL
Glomerular endothelial cell development
The embryonic vascular system develops through a derstanding some of the basic tenets of vasculogenesis/
number of intricate and poorly understood biological angiogenesis in general, particularly endothelial cell re-
processes that intersect in a complex time-space grid- cruitment and differentiation. VEGF is expressed by
work. These include fluctuations in oxygen concentration developing glomerular podocytes, and its receptors Flk1
that can selectively affect hypoxia-responsive genes, and Flt1, as well as members of the Eph/Ephrin families,
transmembrane signaling by a host of growth factor re- are all expressed by microvascular and glomerular endo-
ceptor-ligand systems, cell-cell adhesion, and cell-matrix thelial cells of the embryonic kidney in vivo [reviewed
interactions. Among the earliest and most important in 5]. Moreover, oxygen tensions can be manipulated in
events in vascular development is the potentiation of metanephric organ cultures to stimulate/inhibit endothe-
vascular endothelial growth factor (VEGF) transcription lial growth in vitro [6]. The centrifugal pattern of glomer-
by hypoxia [reviewed in 1]. Binding of secreted VEGF ulogenesis, and the fact that kidney development in ro-
to specific receptor tyrosine kinases (VEGFR-1 [Flt1] dents begins approximately on embryonic day 11 and
and VEGFR-2 [Flk1]) then promotes mitogenesis and does not conclude until the second postnatal week makes
migration of selected endothelial progenitor cells. The a variety of other experimental maneuvers possible.
pivotal roles played by this ligand/receptor system in These include the creation of tissue chimeras through
vasculogenesis are perhaps best exemplified by gene dis- grafting an embryonic kidney from one genotype into
ruption studies in mice [reviewed in 1 and 2]. Animals the (still developing) renal cortex of a neonate [7]. Inter-
that lack just one allele of VEGF are nonviable and die ventions with postnatal kidney development in situ by
at embryonic day 8.5–9.5 because of global hematopoi- the in vivo administration of antagonists can also be
etic and cardiovascular defects. Similarly, endothelial accomplished and prove highly informative. For exam-
cells fail to differentiate in Flk1 null mutants, resulting ple, in an especially interesting approach, VEGF-neu-
in embryonic lethality, and, although a rudimentary vas- tralizing antibodies were injected into the peritoneal cav-
cular system does form in Flt1 mutants, it is so poorly ities of newborn mice [8]. The injected anti-VEGF
organized that animals die at embryonic day 8.5–9.5. localized specifically in kidneys to developing glomeruli
The Eph/Ephrin families of membrane receptors and and blocked the formation of comma- and S-shaped
membrane-associated ligands are also intimately tied to nephric figures, resulting in reductions in the numbers
formation of the embryonic vasculature [2]. Animals ge- of glomeruli and the appearance of those with absent
netically lacking EphrinB2 fail to remodel veins from a capillary endothelial tufts. Borrowing a page from this
capillary plexus and die at E11 [3]. The mechanisms study, Liu, Ballermann and coworkers injected anti-
whereby signaling is achieved through Ephs/Ephrins in TGF-b1 IgG into the suprarenal artery of newborn rats.
the developing vasculature are still uncertain. In the de- Their observations, which are reported in this issue, show
veloping nervous system, members of this receptor/ marked decreases in endothelial cell migration and dif-
ligand pair are distributed in reciprocal patterns at neu- ferentiation within developing glomerular structures [9].
ronal compartment boundaries and mediate axonal guid- TGF-b signaling through its receptors can have a num-
ance and repulsive cues [2]. Work from Tom Daniel’s ber of sometimes contradictory outcomes in vitro, includ-
lab with human renal microvascular endothelial cells has ing stimulation/inhibition of mitosis, migration, and dif-
recently shown that capillary-like assembly in vitro by ferentiation, and these vary depending upon the cell type
cells expressing the EphB1 receptor is similarly reliant and extracellular matrix under study. However, mice
on EphrinB1 ligand density [4], suggesting that spatial with a genetic deficiency of either TGF-b1 or the TGFb
cues for blood vessel assembly might parallel those re- receptor type II, a high affinity receptor for TGF-b1,
quired by developing neurons [4, 5]. have lethal defects in yolk sac hematopoiesis and vascu-
A good argument can be made for studying glomerular logenesis and die at approximately embryonic day 10.5
endothelial cell development as a model system for un- [reviewed in 5]. Mice with targeted mutations to endog-
lin, a transmembrane protein responsible for hereditary
hemorrhagic telangiectasia (HHT) that binds to com-Key words: vascular endothelial growth factor, cell recruitment, cell
differentiation, TGF-b. plexes of TGF-b1 and its receptors, also die of embryonic
vascular defects, but these apparently are not due to 1999 by the International Society of Nephrology
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errors in vasculogenesis per se. Instead, abnormal vascu- ACKNOWLEDGMENTS
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